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SFHT PAYI.OAD HAZARD REPORT NO. SFHT-D-02 _

Payload: SFHT Phase: 0/0
Subsystem: Hazard Group: Date: 1/20/89
Dewars Collision, Explosion, Loss of entry

capability, Temperature extremes

Hazard Title:
Rupture of Cryogen Tank

Applicable Safety Requirements: Hazard Category:
NHB 1700.7A, Sections 202.2,206,208.1,2,3,4, < X > Catastrophic
214 < > Critical

Description of Hazard:

Rupture of the cryogen tank, leading to possible explosion and
escape of liquid helium, with damage to STS equipment or other
payloads.

Hazard Causes:

1. Overpressure due to inadequate venting capacity

2. Overpressure due to closing of vent lines by incorrect valve
placement.

3. Overpressure due to operator error of component failure
resulting in air freezing in and blocking vent lines.

4. Overpressure due to excessive heat leak caused by electrical
component failure.

Hazard Controls:

1.1 Design dewar to be insulated with closed cell foam.

1.2 Provide two redundant vent paths, each capable of venting

boiloff caused by worst case heat load to cryogen tank.

2.1 Design vent lines to passively vent normal boiloff rates

without the need to open motor-driven valves,i.e., use check

valves for normal venting.

2.2 Use passive overpressure protection (burst discs) to

accomodate high rate (failure induced) flow rates.

3.1 Establish procedures which safeguard against undesirable

valve states.

3.2 Leak check all line fittings after loads testing and before
final fill.

3.3 Ensure one of the two redundant (TBD) high-capacity vent

paths is isolated from all other lines and valves.

4.1 Design dewars, cryostats and electronics to minimize

excessive heat input due to electrical component failure.




Safety Verification Methods:

1.1.1 Verify capacity of high rate vent lines under guard vacuum
loss (worst case) conditions through analysis and test of
protoflight dewar.

1.1.2 Verify that closed cell foamed tank reduces vent rates.
2.1.1 Acceptance test all passive pressure relief devices.
2.2.1 Demonstrate reliability of burst discs through random

testing of flight burst discs under loads and at both ends
of the operational temperature range.

2.2.2 Demonstrate heat rate reductions due to closed cell foam
under loss of vacuum conditions.

3.1.1 Approval of procedures by program, carrier, user and STS

safety organizations.

Documentation of leak check results.

Documentation of design and analysis.

Analysis of the maximum heat inputs to the cryogen due to

failure of electrical components.

o wWww
.
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Status of Verification:

1.1.1 Open ...

1.1.2 ...

Approval: ‘ Payload Org.: STS:
Phase 1

Phase 2 >

Phase 3




ONINOILIANOD TVIWH3HL

—LHHG




o~

Lo

300N 3NJ384v¥8 O
A1ddNS3Y INTYNG A3 TI0YINOD 38 AVW 3ANITLV ¥311680 O
(S17940 Q703 ONY LOH) 319NV v13g 1Y O
SIYNLYYIMWYIL ¥ITdN0I ANY INIT YIISNVYL FZIWININ g
4 0 0L 01 4 o002 -
T13HS ¥3L1N0 LVISOAH] ©
3 08¢ 01 4 4181 -

VA3 O
i 00Zl 01 4 5oy - NOILYY3dO
3 00SL 0L 4 407 - YAIANS O

SJINOIAY O
JYIM SINIWIYINDIY TYWY3IHL JHL O

(INY0IY3d SYM (1YOdS) YOLYINWIS TYWYIHL ¥I1T940 “QYOTAVd QITJITJWIS
JSWT JHL INISN LHAS 3H1 40 SISATUNY TYWYIHL AYYNIWII3Nd ¥V O

e v r A A~y .

TOHINOD TVNHIHL. —LHAG




c€ee

(4S04) SH¥01237434 YYI0S TWITLdO 3181X3 14
SYO1YI0ST TYWY3HL

SYOLYIawY

INIVd

H1017J v139

I'W

o O o o o o

SQOHL3W 3JAISSYd Ag
SNOT1VITIIIIdS NIHLIM QINIINIVW 39 T1IM SININOJWOI LHAS 11V 0

= 1INOD TOHINOD TYWHIHL ﬁkl&m




.~
IR

"33¥d INIJV4 3FHL NO NMOHS ST INIWAIND3I ALTT1IJV4 INIQVOT 3HL
"AL34YS H04 LT 0L YYTIWIS 3INO H0 INIQTING ALITIOVH 094v] SNOQYYZYH
JHL NI 431v307 38 QINOHS ALINIJIV4 INIAYOT ANNOYI WNITIH AINTIYIANS IHL

ONIAYOT1 ANNOYH
I WNAIM3aH




sge

INI'1dNOJ ONV SINIT ¥IJISNVHL QILINIYC WNNIVA
(SAdAd) NOILYIS NMOQ dWnd WNNJYA 379V140d
(SW3) W3LSAS YOLINOW TYLINIWNCYIANI

(SVQ) W3ILSAS NOILISINDIY viva

(WJ3) 37INAOW T0YLNOI TWI1¥133713

(S413) W3ILSAS 7714 MNYL QyvnI

(SAdHT) W3ILSAS NMOG-dWnd WNIT3IH 4INdDIN
(SSHT) W31SAS A1ddNS WAIT3IH AINDIT
INIWJIND3

0O O o o o o o o




+INIQVO1 1H4S ONNOY¥I. LL OW3IW INIHIANIONI NI ONNOJ 38 T1IM INIIN3NDIS IATYA
INIGNTINI STIVLIIA MO39 NMOHS JV SS3304d INIQYOT JHL NI SINIAI HOCVW 3HL

- JININ0IS INIAY0T ANNOYI




&

o

(1]

SANIT Y3I4SNVYL ONV 3IS9 1JINN0DJSIA
SAdHT NMOQ 1NHS

SIATVA 1HAS 3IS0712

1H4S 01 II-3H ¥34SNvYL

SSH1 NI II-3H 33naoyd

I=3H SANVL [H4S NMOQ1002

SAdHT O

SSH1 ©

4YM3IQ 1H4S O
SGdAd O

ANVL Qyvng 0O

NMOG dWNd WNNJYA
SANIT ¥34SNYYL ONY 3S9 133INNOD

O O O o o o




1194 40 NOI1JNG0Hd 3HL ANV II WNIT3H HLIM ¥¥M3d

LH4S 3H1 40 9NITII4 OGNV NOILVNJYAT ‘NMOGdWNd 3HL ‘T WNIT3H

HLIM YNY1 QYun9g IHL 30 INITTI4 ONV NOILVNJYAI ‘NMOQdhNnd

JHI 9NIMG110d4 NI QIv Ol Q3TJIIN3AI 34V SINIWAINDI ATddNS
WNIT3H ONY NMOGdWNd HOCYW 3HL NIHLIM SNOTLVYNIIS3Q 3JATWA JHL O

39¥d 9INIJV4 3IHL NO ST ALITIOVd 9INIQYO1 ONNOYI 3HL 40 JTLVAIHIS dHIL

JTIVW3IHIS ALTTIIVd INIQVOT IT WNIN3H




-

SFHT

‘GROUND LOADING SCHEMATICSS.

LHSS D J |
X1 BD11ppoq

Sv3

JURRE

Sv4

§v2

INCI L
e 1 o
g
= | g P
= :gv a % _g
‘ @ AAE
.
€ :
4IE’ D o .E g
g % §
@ r }
- o
2 B
o
N 3 .
- >
CRER ?}' gr . Gr 8
el | & el & ®
;
! -
O N
2 i'! _,.,.--—-*""""" g 3

-
"

-

~—r

90305

PVPDS

GTES

<’

o¥%

3385
REGIIIBIIIBLIS
%6%%% %%

S

o2
SRS
e %%

5
CSERERRKS
20205000 % % %
RSEIEEREKS
et %020 %0505 %%
202020 % %0 %% %%

QERHHRNKN
255
XXX
XX

R R TIRIS

&
9.9.0.9.9.0.9.9,

oo s oo teoet 0%

SRR KT

N
X
o
o
0%,
&)

VACULRA JACKETED TRANSFER LM E

[49]
(a3

Note: for Koy 300
next page



ATFLVIQINNT QIYINDIY ST ISNOJSIY M3¥3 0O

NOISSIN LH4S AYVWIYd 3HL

SISTINOYAWOI d0 AT3SYIAQY ALIJYS MIYT S13344Y LVHL WILSAS 3JHL1 40
NOILINNJTYW Y0 INIANINI “INILSIX3I ANV ¥V SNOILIANOD ININYYM O

JWIL IT1GYNOSYIY ¥ NIHLIM Q3Y¥IND3IY ST ISNOJS3IY MI¥I O

W31SAS 1VHL 40 SSO7 NI INI1INS3Y
40 NOISSIW 1H4S AYVWIYd 3JHL INI13344Y NOILINNATYW WILSAS ¥
INILVIIANI ¥31IWvYYd LIWIT-40-1N0 ANV 34Y SNOILIANOJ NOILNYD O

14v4333vdS ¥3SN 40 ONY LH4S 3JHL 40 NOILvY3d0 3F4vS FHNSNI OL
ONINYYM ONV NOILNYD 3JAIAOYd TIWHS SIINOIAV LH4S - INIWIYINDIY O

ONINHVM 8 NOILNVO




SNOTLYNIWYX3 31V¥¥d3S 3YIND3IY A3 ONY AWO O

NOILVLS 33¥dS LY Q34IND3IY ST INIWIINVYYY YYTIWIS ¥ O

V3YY TINVd HILIMS QYYANVLIS a4y Y3LI6Y0 3IHL NI d31vI0T Iyv
SYOLYIINANNY HLIM ONOTY SNOILVIIQNI ININYYM OGNV NOILNYD 11V

¢ 318VL NI Q3ZIYYWANS INILIN3A/M ¥3ISNVYL 118Y0-NO

L 378YL NI Q3ZIYYWWNS SNOILVYILO HINNYT/ANNOYT
(Q31IWI D

N ENT oz<,mm>4<> “JUNIVYIAWIL “UNSSTUd 40 SYILIWYHYd
ANTT3H AINT4Y34NS IHL 01 NIATI9 ST NOILVHIAISNOD AYYWIN

SNOT 1¥43d0
1T640-NO ONY SNOILVY3IJ0 ONNOYI :Q3IYIAISNOI ¥V SISYI OML




"@YIND3IY ST NOILIV @3IAvI3d

40 JIVIAIWWI YIHL1IHM NO INIAN3IJIA (A8L) SI TINNOSHId ANNOYI A9 ISNOLS I
“318v31 1ddv

SY “318IAaNV ONV TYNSIA NOILVYIIGNI ¥3d04d 3FH1 3ATAOYd OGNV SYAd HINOYHL

V1V@ 3ISNOJ4S3IY FHL SS3II0¥d T1IM (SIINOIAV LHAS 3HL 01 YVIIWIS) W33 3JHI

"31VIS ININYYM HO/GNY NOILNYI

V ¥3HLI3 SY Q3Z1¥0931¥I N338 SYH NOILVWIIGNI SLIT GNY FdN1Ivd TVIINIL0d

V 01 ININOJWOJ 3IHL 40 ISNOJS3IY IHL ST NOILIANGI 3FINVYHIT0L-40-1N0 3JHL
"WYYI0dd 3HL 40 3SYHJ

SIHL NI AYUNIWII3dd 34V ANV Q31SIT N3I39 3FAVH SINTYA ANNOYI-IHL-NO TYNIWON
“ONTIN3A ¥3SN FW0S ANV SIATVA

431734 34NSS3dd ILINT0SEY “MNVL GYYNI IFHL INISSINAQY A8 318¥1 1T1840-NO 3IHI
WOY4 S¥344IQ 1T  “Q3YIAISNOI 38 LISNW LYHL - SIATYA WHYM ANY SIATVA @103
‘SHOSNIS UNLIVYAMWIL “SHOSNIS FUNSSIUd - S ININOJWOD 40 SITH093LYI % SISIT LI
"SIIVAIANY] ININYYM QONY NOI LNV SY Q3Y3IAISNOI 39 Ol

34y 1VHL SNOILINNA 1H4S 3ISOHL INIAJILINIQI NI QIV 0L QILVILINI SyM 318Vl SIHI

SNOT1YY3d0 HINNY1/ANNOYI (MRJI) ININYYM ONY NOILNYD -1 314Vl




uoeospu adA}

SaNEA [PUON

X e8| 8AJEA aUodWOd Pofe) - - S-op - Al s 10U J9isW Mo €L
X 20| OATRA Jeuodwod peys) - - g-op - Al s waAmoly 2L
X B3| SARRA “uauodwod paje) - - S- 0L - AL 9 WRA [BYqIO LI
suag ssad
X sseid 19 uedo 0} $IBj'SUORNPLOD Youny] - - - - - 0-92 ] o2
. ss3xd aYyosqy 0L
X pasop pam) ’ - = = - 9-0 WA
. so dN e pr) QL
UUBA ‘SARA
X 6 O < sBmey uado parey | 6~ 0L - - - - oo | (ehamodal g
X 6~ Ol « abexesy vado porey | 6~ 01 - - - - oo | (Qweamoyny 8
X 6- 0l «edexpef uedo perej | 6- 0L - - - - oo | (Qweapmyzo 2
PIO9 ‘SeNBA
X 4 /L %8 L« Weqemye} weursu - G'i=/xX=rel - et - M suyymud 9
- siosusg
amjriaduws ]
- - -0 - AL s T ou|usA we g
- 01 - I UWRALR ¥
B X | X pomdu osp }51qEe| 9BA " dWod poje) - - -0 AL s oy €
oX X Omsfnr._ ISP }SNQYE3| IRA * dWOD palm) - = = s
X Speo| Jeey N - - 82l - 82 - AL 8 weypd 2
X el fioys orASEe] Guqund - - - op - Py s jeus oea b
8JOBUSG 9ISl
\ . . ls205'08% ‘dwe) |Uoye.nssex| quesnd | eBeyoa  {uoiysod
DHNNYYM|NOUNYD UOJPUCD BOURIS}-J0-NO Med]| A } ]

uauddwso oy

10)eopu AJBpUOdSS - @ pasop - 2

Buyesedo waysAs ~ 8

uvad -0

DNINHVM ® NOILLNVO

SNOLLYHIJO HONNYVANNOHD DNINEYM B NOLLNYO | 318vL

w=AHAS




(Q91) 34V SNOTILVII1dWI ININYVM OGNV NOILNVI ¥3SN

*378Y311ddY SY AWO 404 1SOH ANV (NOILYLIS 33¥dS) 4SJ d0

JSW “(Y¥311940) Q4v 3IHL NI INIHV3IddY SISNOLSIY 3181ANV ANV TYNSIA HLIIM

1H4S 3JHLI NI Q3IN3W3ITAWI 38 01 JHv SNOTLYITIANI ININYUM ANV NOILNYI 3IS3HL
"SASYHA NOT1J3313S JHVMQYUVH

INIYNA ANV 01 YOI¥d G3LYNIVAI ATIVIILTHD 38 T1IM ONY “0STVNOTLIGNOD
JINVYHI101-40-1N0 3JHL 01 S3IT1ddY SIHL “Wvdd0dd 3FHL 40 ISVHd SIHL NI

S3AINI d3YIAISNOT 38 0L ¥V ANV A3YILNI N3I3FE JAVH SINTYA L1940-NO TYNIWON
"INIIN3A TUNOILIAAV ANV

SYIL3W MOT4 INIANIONT A8 L 319Y1 WOYd4 SHY3IJ4IA LT “ININYYM ANV NOILNYD

NO 3FJVdWI ¥I3HL 01 SV Q3M3ITATY 38 1SNW LVHL - SIATYA WYYM ONY SIATVA @103
“SYOSNIS FUNLYYIdWIL “SYOSNIS F¥NSSIYd - SININOJWOD 40 SITY09IILYI v SISIT LI
"1H4S 404 SINIWIHINDIY

ININYYM QONY NOILNYD 3IHL 04 SINIT3AINT IAIACYHd 01 QILYILINI SYM 319Vl SIHL

(Q3ANTINI LION ¥3ATIIY) INTINIA/M YIISNvHL L11640-NO £ 318v1




X uado pajejg- O}« abeysay G- o = = - - 9 |oA[EA Jono-sson | BL
X Uedo pegs)'G- O1.« 888YEe| - g-op - N - 9 waa puqo | 44
X . pesop sfe} - - - - - o wea wopny | Sb
WIRM SOARA
y sod aAeA JUBJBIBUOSUE MOYS OPUS voiysod - - o - - oo (2) enea sesueny | SH
X uado pofey's- 0L« 90ex8a | - OL° - - - - 9 (@) dwrp e | FL
X sod oA umisisuoou moys opu uogsod| - - - - - 20 (gloneAm | EL
X $0d OABA Jue)sisuool Moys opu uoused| - - - - - 2% (zheodep | CL
X sod darea uesisuooy moys opu vogisod - - - - - oo | (Dweamoyny | H
X uado paie) 'g- OL«80:yEy | 8- Ol - - - - vo | (z)weamugo | OF
. Piod ‘'SoABA
X : [eas paje} - op - - - - 0 rydnod | g1
X ssexd >0BQ-y'SpBo) JBeL-IY 00} dwe) pnij = 6P X=pET) - eni = s e pisten | 6
X “¥1 671 =/« yieq sprofiBay J28R) - QSul - Blupx=ppi - eng - s au yzy 1d )
sIosues
amesadwa |
oYX X o oNdnI o8P 1sNT 3"} - - -0 - AL s 2 suweaws | L
oYX X oenydni osp SN "9} - - 1~ Ol - AL . L suueaws | 9
X *9°'J'saneA Jsbd aBByEa] | - - -0l - AL s woAqio | §
X |9 #Mol/m ueisIsUooU " sSalg - - P - AL s supsapeueyy | ¥
X T 1707 MOl/M JWeSISUoU “SsSeld - - pa) - AL s U seppumo | €
X .| wauodwod papes'speo; jeay H - - 821 ~ 62 - AL 8 weypd | ©
X (- 9" shueuodwoo pepe;es| BuiguNd - - 2- oL - P} s geys oea | b
2.)08U3G 3IN983ld
500500 dwey (oY ’
DNINHYM|NOLLNYD UOPUGO BIUBII-O-INO oboeoll M } jdoye.nsserd| Jueund | BOBYOA |uofysod Wauodwos |+ oy
vogeopu adA} SBNBA [PULLON
iojeojpu Asepuooss - @  pasop -9 . ’
Bujsedo waysAs =8 uadO - O (a3aN710NI LON HRAIZ03H) ONUNIA/M HIISNYHL DSHO-NO 2 318Vl

JZ  ONINGYM B NOLNVO el 4G




J3¥d INIJVJ 3HL NO NMOHS SY S3TH0931¥D 3IYHL NI Q3IT4ISSV1D
N338 SYH SYINVL TWITLIYIANS ITYINID HLIM LHAS IHL 40 ALITYNOWWOD

ALI'TVNONINOD




WwalsAs Buixaop °l
IT3ys wnnaea -9

SUTT I3jsuery ¢
SPT3TYS parood-ioder -y
ustietnsur ¢

quel uabokia -z

("J18 ‘4317131 “‘01Ad ‘wiem ‘PT03) saarear -y

SYMINVL IINII0RYI 43HI0 NI a3SN 39 qnoy - £ A4093IVI
SJTUBTAR g
W31sAs 1ioddns -¢
smum>mcoﬁaﬁmﬂ=cumuﬂzcﬂﬁ.N
.F

1313w MOTy

NOILYITIGON SIYINOIY = 2 Ad0931v)
burbned ssew -y
1013333p [3aAa] ¢
dwnd 323443 utejunoy Z
101eIRd3S 3seyd 6nyd snoiod -

IT-3H Y04 AIND 03350 = 1 A40331V]

[



SNOISNTONOD

anNVv

AHVINNNS

=LF3S




one

S1503-313A3-3411 MOT ANV 1S0J INOY4-dN MO1 SYH 143INOD JHL

318v1dvay
GNY 379IX314 ST 1d3INOJ YIANVL WNITIH AINT4Y3I4NS INIISvVE 3FHL

SINIWIYINDIY YSYN 1V
133W TTIM YIANVL WNIT3IH AINT4¥3dNS FHL 404 L43IINOT INITISVE FHL

AYYWKNS

N e N T 0
e L i 8 TP e e N P e A e S e TR e T e+ e g




e
LCao

82808/600-195—8861 31340 ONILNIYJ INIWNHIAOD 'S'N &

N91S3Q AYYNIWITIYd G371¥13G OLINI 0433204d QTNOHS LH4S dHL O

SNOILVII4I23dS L3IN N¥D (313 “SIATVA 4317134 87 D)
SIN3INOJWOD WNIT3IH GINT4Y3IdNS 100HS 3JHL 1VHL INIWNSSY
SYIYV WI1904d ANV QIYIAOINN LON SVYH LdIINOJI INITISYE 3HL O

NOISNI3NOJ

Py
P N R vy gy




